AMMONIA TOLERANCE OF EXOPHIALA DERMATITIDIS:
A TALE OF TWO FUNGI
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PROBLEM

RESULTS

Does environmental ammonia tolerance portend an
additional virulence factor for certain human fungal
pathogens?

• The Rhodotorula isolate was shown to be R. mucilaginosa
by MALDI-TOF analysis. Others have identified some
members of this genus to be ammonia tolerant.

BACKGROUND
• There are many sources of ammonia in the
microenvironments of potentially pathogenic fungi. While
often ephemeral, ammonia may become trapped or
persist in such environments. There is increasing
recognition of the importance of fungal ammonia
tolerance and production as virulence factors in the
pathogenesis of opportunistic fungi in humans.1-3
• Host tissue alkalinization through ammonia release and
carbon deprivation promote infection by some fungi. We
have previously demonstrated significant in-vitro
ammonia tolerance (≥ 13.2 mM NH3 at 20⁰ and 37⁰C
[compared to inhibition of mammalian cells and many
fungi at levels above 1 mM NH3]) of the dimorphic
endemic fungus, Blastomyces dermatitidis.4
• We suggested that such tolerance imparted a
selective advantage to this otherwise poorly
competitive fungus.
• We subsequently isolated and demonstrated similar
ammonia tolerance of strains of the ubiquitous
environmental fungi Scedosporium apiospermum, yet
growth was poor at 37⁰ (unpublished data).

• Exophiala dermatitidis has not knowingly been reported to
be ammonia tolerant. Both this R. mucilaginosa strain
and our Exophiala dermatitidis were urease positive at
37°C.

Fig 2. Cartoon representation of fungal pathogens
generating ammonia from amino acids or urea to
raise pH in tissue such as lung.
Source: Author. Partially adapted from references 1,2.

OBJECTIVE
To explore the ammonia tolerance of two additional
ubiquitous potentially opportunistic fungal pathogens.

METHODS
• Previously isolated and identified (by morphology and
matrix-assisted laser desorption/ionization time-of-flight
mass spectrometry [MALDI–TOF] and internal transcribed
spacer ribosomal RNA gene sequencing) Exophiala
dermatitidis from a human mouth in July 2019.5
• A probable Rhodotorula species (by colony morphology
and microscopic appearance) was isolated from live maple
tree bark from a Northern Wisconsin lakeshore August
2020. MALDI–TOF was performed for identification.
• Both fungi were isolated on Staib (birdseed) agar
containing chloramphenicol and incubated in gas
impermeable zip lock bags at 35-37°C.

Fig 1. Proposed environmental associations with
ammonia for Blastomyces dermatitidis. Source:
Author’s figure from reference 4.

• Both exhibited moderate growth at 20⁰C and 37°C on 4.2
mM NH3/basic salts/low (1.0 g/l) glucose/low (0.2 g/l)
agar. In addition, Exophiala dermatitidis exhibited
moderate growth and increase in pH from 7.2 to 7.4 on
liquid maltose/asparagine media at 37°C, suggesting (very
preliminarily) potential ammonia production and release
by this strain

• Strains were tested on urease agar; for ammonia tolerance
on an ammonium sulfate, basic salts, low glucose/yeast
extract agar containing 4.2 mM NH3 at 20⁰ C and 37°C
(previously used to demonstrate ammonia tolerance in
Blastomyces); and on minimal salts, L-asparagine, maltose
(initial disaccharide product of oral salivary amylase
breakdown of starch) liquid media at 37°C.

Fig 3. Rhodotorula mucilaginosa strain isolated and used
in this study (on Sabouraud dextrose agar [SDA]).
Source: Author.

Fig 4. Exophiala dermatitidis isolated from the oral cavity
of a person per reference 5 (on SDA).
Source: Author.

CONCLUSIONS
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